Immunogenicity and protective efficacy of a tuberculosis DNA vaccine co-expressing pro-apoptotic caspase-3.
DNA vaccination is a potent means for inducing strong cell-mediated immune responses and protective immunity against viral, bacterial and parasite pathogens in rodents. In an attempt to increase cross-presentation through apoptosis, the DNA-encoding caspase-2 prodomain followed by wild-type or catalytically inactive mutated caspase-3 was inserted into a plasmid encoding the 32 kDa mycolyl transferase (Ag85A) from Mycobacterium tuberculosis. Transient transfection showed that the mutated caspase induced slow apoptosis, normal protein expression and NF-kappaB activation while wild-type caspase induced rapid apoptosis, lower protein expression and no NF-kappaB activation. Ag85A specific antibody production was increased by co-expressing the mutated and decreased by co-expressing the wild-type caspase. Vaccination with pro-apoptotic plasmids triggered more Ag85A specific IFN-gamma producing spleen cells, and more efficient IL-2 and IFN-gamma producing memory cells in spleen and lungs after M. tuberculosis challenge. Compared to DNA-encoding secreted Ag85A, vaccination with DNA co-expressing wild-type caspase increased protection after infection with M. tuberculosis, while vaccination with plasmid co-expressing mutated caspase was not protective, possibly due to the stimulation of IL-6, IL-10 and IL-17A production.